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i task of making in-service education in mathematics available to 
over a million elementary school teachers presents a sizable challenge. The 
task involves helping teachc r s raise their level of competence in mathematics 
as a body of knowledge, improving methods of teaching, and requiring 
recognition and analysis of i.ici/xs that influence children’s learning of the 
subject in the classroom. 

OBJECTIVES OF THE PUBLICATION 

This bulletin has several objectives: 

To provide resource assistance to those involved in conducting in- 
service education courses for elementary school teachers 

To disseminate information to school personnel, and to others interested 
in the education of elementary school pupils, on the range of in-service 
activities in mathematics that are currently taking place over the nation 

To stimulate increased effort in order to meet more adequately the great 
need for in-service education that still exists 

To help determine the present status and appropriate next steps in mathe- 
matics in-service education within a school system 

USE OF THE PUBLICATION 

The bulletin is designed to be of use to the following professionals: 

In-service instructors drawn from the secondary school or college level 
who have an adequate mathematics background but who lack an orienta- 
tion to the elementary school program and to the mathematics back- 
ground of the elementary school teacher 

Elementary school personnel responsible for organizing or conducting 
in-service education programs for their teachers 
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Foreword 



Elementary school classroom teachers seeking improvement through 
self-directed study 
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J THIS publication the elementary school is being defined as kinder- 
garten through the sixth grade, although most of the material included 
will apply equally to Grades 7 and 8 in certain organizational structures. 
Included in this section is selected information about the elementary school 
that the committee considers essential background for leaders of mathe- 
matics in-service programs for elementary school teachers. 

THE ELEMENTARY SCHOOL 



General Information 

Although there is no single typical elementary school, the following ob- 
servations provide an overview of elementary schools: 

1. Elementary schools vary in size from one-, two-, and three-teacher 
schools to those having more than twenty teachers. 

2. Elementary school students generally spend five or six hours per day 
in school. The length of the school day is often shorter for children 
of Grades K— " 

3. Cities, counties, and states often specify a required number of minutes 
per week or per day for mathematics instruction. Some school systems 
allot as little as fifteen minutes per day in Grades 1—3, while others 
allot as much as thirty-five minutes. The time allotment for Grades 4-6 
seldom exceeds forty-five minutes per day. 

4. Curricula of elementary schools consist of several subject fields: lan- 
guage arts, social sciences, mathematics, science, music, art, health, and 
physical education. The principal and his staff seek to achieve an ap- 
propriate balance among the instructional areas of the curriculum. 



In-Service Education in Elementary School Mathematics 

5. Consultant help in mathematics usually is provided by a general super- 
visor, although there is a trend toward employing special supervisors 
in mathematics, either for Grades K— 12 or for the elementary school 
segment of the program. 



Organization 

Plans of organization in the elementary school vary widely. The follow- 
ing patterns are common: 

1. More than 75 percent of the elementary school teachers throughout the 
country operate self-contained classrooms, where one teacher is re- 
sponsible for all subject areas for approximately thirty pupils. 

2. Schools not organized on the plan of the self-contained classroom usu- 
ally have some form of partial departmentalization (Grades 4-6) , team 
teaching, multigrade grouping, or nongraded plans (Grades K-3). 
Such organizational patterns are finding increased use. 

3. Some school systems place children in classrooms in heterogeneous 
groups; others attempt more homogeneous groups on the basis of se- 
lected factors, such as levels of ability and reading achievement. Some 
schools study each child, using a cluster of factors that includes emo- 
tional and social development. Usually mathematical ability Is not 
used as a grouping factor. 

4. Grouping for instruction within the classroom is practiced more in 
reading than in mathematics and more in early than in later grades of 
the elementary school. 

THE ELEMENTARY SCHOOL TEACHER 

It has been stated repeatedly that the teacher is the key to improvement in 
mathematics learning for boys and girls. Therefore, it becomes important 
to know some of the factors that influence the teacher’s attitude toward 
mathematics as a subject and mathematics instruction in the classroom. 
Some of the pertinent problems and conditions follow: 

1. Teachers of Grades K— 2 have become aware that the majority of chil- 
dren in their classes should have more interesting and challenging 
content. 

2. Innovations in mathematics instruction at the junior high school level 
have stimulated elementary school teachers to learn about the changes 
and their implications for the elementary school mathematics program. 

3. Breadth of background in arithmetic, algebra, and geometry is a de- 
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sirable goal for the majority of elementary school teachers. At present, 
depth study can be expected only for those teachers who anticipate 
departmentalized or team teaching or who expect to become mathe* 
matics consultants. A few states even require each elementary school 
teacher to have an academic major, which in some instances will be 
mathematics. 

4. Elementary school teachers prefer in-service offerings that combine 
content and methods of instruction. 

5. Some teachers have taught the same grade for many years and lack 
familiarity with the total elementary school mathematics program; 
others have had experience in several grades. 

6. Generally, elementary school teachers lack confidence in their ability 
to learn mathematics. This condition may be due to factors such as 
lack of required mathematics courses in undergraduate work and un- 
fortunate personal experiences in learning mathematics. 

7. Because of a lack of mathematics background, elementary school teach- • 
ers are unduly dependent on the mathematics textbook for the mathe- 
matics program of the grades that they teach. This is especially true 
of the teacher of intermediate grades. 

8. An in-service program in mathematics is only a part of the total in- 
service program for the elementary school teacher. 

If they are to be effective, leaders of in-service programs need especially 
to understand the mathematics background of the elementary school teacher. 

While there is improvement at the present time, it is probable that the 
average elementary school teacher with five or more years of experience has 
had two, and frequently fewer than two, high school mathematics courses, 
and no college mathematics course. The typical in-service class represents a 
considerable range, however — from the teacher whose competence is around 
sixth-grade level to one who has had exposure to mathematics beyond that 
presented in most in-service courses. 

At a conference on the in-service education of mathematics teachers held 
in Washington, D.C., March 7 and 8, 1963, it was reported that more than 
half the states required no mathematics courses for certification of ele- 
mentary school teachers. Perhaps for this reason many colleges and uni- 
versities have not felt the need to include mathematics courses in their pre- 
service programs for the elementary school teacher. 

A recent study of the curricula of a random sample of 213 colleges and 
universities that prepare teachers showed that 11 percent require no mathe- 
matics in preparing teachers for the elementary school, 30 percent require 
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j only one course, and 21 percent of the mathematics departments offer no 

| courses for the prospective elementary school teacher. 1 

j At this conference it was pointed out that, while there has been ample 

opportunity for teachers of mathematics at the secondary level to attend 
National Science Foundation Institutes, the same opportunity has been ex- 
tended to only a minimal number of elementary school teachers. The only 
large-scale national support for the in-service education of elementary school 
teachers has been the use of matching funds provided under the National 
Defense Education Act (NDEA) for programs planned by state departments 
of education and local school systems. 

IMPLICATIONS FOR IN-SERVICE EDUCATION OF ELEMENTARY SCHOOL TEACHERS 

On the basis of the foregoing information, the following implications for 
the in-service mathematics education of the elementary school teacher are 
indicated: 

1. The first offerings in mathematics in-service education should be closely 
related to classroom work. The content can b^ directly related to con- 
cepts the children will be acquiring in the elementary school mathe- 
matics program. 

2. The extent to which the elementary school teacher has already been 
teaching for understanding of mathematics may have a bearing on the 
speed with which newer content can be assimilated. If the teacher’s 
program has mainly emphasized rote learning, there is likely to be 
more psychological blocking, and newer concepts will be learned at a 
slower pace. 

3. The effective in-service leader should become acquainted with one or 
more elementary school mathematics programs of the past ten years in 
order to understand better how to start in-service work on the proper 
level. 

4. Til'd load of in-service education will not be substantially lessened in 
the near future, even though some states have recently strengthened 
requirements in mathematics for certification and others are anticipat- 
ing doing so. 

5. To the extent possible, in-service education courses should be presented 
by methods that can be adapted for use in teachers’ own classrooms. 

1 The discovery approach, creative types of exercises, and demonstration 

j classes with elementary school students are appropriate examples. 

1 Veryl Schult and Theodore L. Abell, “In-Service Education of Mathematics Teachers,” 
School Life, XLV (July 1963), 29-3G. 
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6. Means should be found to reach teachers of one-, two-, and three- 
teacher schools, who frequently have no opportunity to participate in 
in-service education. 

7. Teachers should he encouraged to recognize the significance of mathe- 
matics for understanding other subject areas and to make use of this 
interrelatedness as a strong factor in motivating both learning and 
retention of what is learned. 

8. The fact should be emphasized that many of the newer developments 
are extensions of topics that have been taught for years. 

9. State and local school systems need qualified supervisors of mathe- j 

matics with responsibility for mathematics at the elementary school ] 

level in order to meet the increasing demands for the in-service educa- ] 

tion of elementary school teachers. ] 
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U HE ultimate GOAL of in*service education in mathematics is to 
assist each teacher to develop the background needed for effective teaching 
of mathematics in the classroom. The following classifications show increas- 
ing structure in form and increasing depth in content. 

SELF-DIRECTED STUDY 

The elementary school teacher, or an entire school staff, can make a start 
in learning newer mathematics by taking advantage of opportunities for in- 
formal study. Appropriate resource materials are becoming available in 
increasing numbers. Descriptions and sources of some of the materials 
follow: 



“The Arithmetic Teacher”" 

This magazine, planned specifically for teachers of elementary school, 
carries general articles on newer trends and developments in mathematics; 
descriptions of specific experimental projects, results of research, in-service 
education programs, practical classroom procedures, and methods of instruc- 
tion; and reviews of books and materials. 

Recent Yearbooks of the 
National Council of Teachers of Mathematics 

Yearbooks prepared primarily for the elementary school teacher include 
the twenty-fifth, Instruction in Arithmetic (366 pp., 1960) ; the twenty- 
seventh, Enrichment Mathematics for the Grades (368 pp., 1963) ; and the 
twenty-ninth, Topics in Mathematics for Elementary School Teachers (384 

2 The Arithmetic Teacher is published eight times a year, October through May, by the 
National Council of Teachers of Mathematics, 1201 Sixteenth St., N.W., Washington, D.C. 
20036. 
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pp., 1964). The material in the twenty-ninth is organized around the fol- 
lowing eight topics and is also available as a series of eight separate booklets: 

Sets 

The Whole Numbers 

Numeration Systems for the Whole Numbers 
Algorithms for Operations with Whole Numbers 
Numbers and Their Factors 
The Rational Numbers 

Numeration Systems for the Rational Numbers 
Number Sentences 

Films and Filmstrips for 
Elementary School Teachers and Children 

Several series of films and filmstrips are available for staff study. An 
annotated list of films and filmstrips is being prepared by the Project for the 
Improved Use of Newer Educational Media in Elementary School Mathe- 
matics, a project of the National Council of Teachers of Mathematics. 

Programmed Materials 

Many elementary school teachers have gained some understanding of new 
topics, such as sets, geometry, numeration systems, and equations, by study- 
ing programmed materials, some of which are developed primarily for stu- 
dents. Examples of these are the booklets Introduction to Sets; 3 Mathe- 
matics Materials for Use in Workshops , Teachers ’ Meetings , In-Service Pro- 
grams ; 4 Developing Mathematical Understanding (Books I and II) ; 5 and 
the “Mathematics Enrichment” series. 6 

Publications from Demonstration Projects 

Individual teachers and school staffs have found the examination and 
study of materials developed originally in experimental centers or demon- 
stration projects to be helpful in learning new content and modern methods. 
A brief description of the materials available from these projects follows: 

The School Mathematics Study Group has published workbook-type 
texts for Grades K-6 and accompanying teachers’ manuals that include some 

n Eugene D. Nichols, Robert Kalin, and E. Henry Garland, Introduction to Set#: A Pro- 
gramed Unit (New York: Holt, Rinehart ft Winston, 1962). 

4 Published by the Department of Education of Memphis, Tenn. 

5Leo J. Brueckner ct al . (New York: Holt, Rinehart A Winston, 1963). 

« Programs A, B, and C by George Spooner; Programs D and E by Francis J. Mueller and 
Alice M. Hach (New York: Harcourt, Brace A World, 1963). 
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topics new to the elementary school mathematics program and new ap- 
proaches to topics formerly taught. Materials are available from the Yale 
University Press. 

The Greater Cleveland Mathematics Program’s texts for Grades K-6 
and accompanying teachers’ manuals stress a structural approach to the 
teaching of familiar topics. A booklet for teachers, Topics for the Ele- 
mentary Teacher , presents background mathematics basic to the elementary 
school program. Materials are available from Science Research Associates. 

A teachers’ text from the Madison Project, Discovery in Mathematics , 
provides a supplementary program containing discovery lessons in mathe- 
matics for children and supplementary notes for the teacher. Mathematical 
content includes axiomatic algebra, coordinate geometry, and the study of 
functions. Although ungraded, the topics are probably more useful for 
Grades 3—6 than for earlier grades. Materials are available from Addison- 
Wesley Publishing Company. 

The University of Illinois Arithmetic Project, in the monograph 
Number Lines , Functions , and Fundamental Topics , provides suggestions for 
teachers and supplementary activities for introducing newer topics into the 
elementary school mathematics program. Discovery procedures are °mpha- 
sized. Available from The Macmillan Company. 

The Stanford Projects offer several publications. Geometry for the 
Primary Grades is a series of textbooks and manuals in which geometry is 
recommended as a means of extending and deepening mathematical experi- 
ence in the early grades. Simple adaptations of concepts from Euclidean 
geometry are the vehicle. This supplementary program is available from 
Holden-Day. In the series Sets and Numbers , a regular program for Grades 
K-6 is built about concepts of sets. Addition and multiplication are pre- 
sented as the union of sets and subtraction and division as ways of dealing 
with subsets. Materials are available from L. W. Singer. 

The Minneniast Project has developed coordinated materials in mathe- 
matics and science for the early grades. These materials are undergoing 
tryouts in eighteen cooperating colleges and universities located in sixteen 
states representing all sections of the country. Preliminary units of Minne- 
mast curriculum units in mathematics, K— 3, may be purchased through the 
University of Minnesota Press, 2037 University Avenue, S.E., Minneapolis, 
' Minnesota. The Minnemast Project has prepared a series of twenty lectures 

and demonstrations for elementary school teachers on the psychology of ele- 
mentary mathematical concepts. These are available for rental or purchase 
from Audio-Visual Extension Service, University of Minnesota, Minneapolis, 
; Minnesota. 
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Publications from State and Local Organizations 

Newsletters and bulletins are sent out periodically by many state and 
local mathematics supervisors and state and .regional organizations of the 
National Council of Teachers of Mathematics. * Articles appear on different 
topics related to the newer mathematics. Among them are discussions of in- 
service education, briefs of lectures presented at national and regional meet- 
ings, and explanations of distinctive features of experimental projects. 

DIRECTED SHORTTERM STUDY 

Short-term studies, as brief as one-half to three days and as long as two 
weeks, are frequently used as a type of in-service education. These may be 
classified as orientation conferences or as short-term workshops or insti- 
tutes. Sponsors include local districts, state agencies, universities and col- 
leges, commercial publishers, local associations of mathematics educators, 
and the National Council of Teachers of Mathematics. 

Orientation Conferences 

Half-day and full-day orientation conferences have been held to acquaint 
elementary school teachers with the changes taking place in the elementary 
school program, to help them understand the nature of changes in both con- 
tent and method, to interest them in updating programs in elementary 
grades, and to motivate study of the background mathematics needed for 
successful teaching of newer programs. Different procedures have been 
used in conducting these conferences, such as — 

1. Demonstration classes, used as a means of orienting teachers to the 
content and methods that characterize some of the new programs. 

2. Mathematics consultants to give an overview or to discuss particular 
topics and programs. 

3. Tape recordings on significant mathematical topics for small school 
systems that do not have money for consultant service. 

In conjunction with the above procedures, short pamphlets or worksheets 
are desirable. These may be a review of the topics to be presented or 
structured worksheets for the participants to use during and/or after the 
conference. In some instances a rather lengthy and well-structured work- 
sheet could be the core of the conference. 

Examples of orientation-type conferences follow: 

Georgia, under the Superintendent’s Curriculum and Instructional De- 
velopment Program, sponsored mathematics conferences for superintendents 
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and key teachers in each of three congressional districts. At four all-day 
conferences held during the year, presentations and discussions were con- 
cerned with topics such as the following: 

Mathematics in a Changing World 

Objectives of a Modern Program 

Books, Materials, and Media 

Mathematics In-Service Education 

Organizing and Administering a Modern Program 

The Role of NDEA Title III Funds in the Purchase 
of Materials 

Content and Method in a Modern Program 

The responsibilities of both the superintendent and the teacher were con- 
sidered as participants made plans for similar conferences in their school 
systems. 

During the first year following the release of the Georgia State Guide in 
Mathematics for elementary teachers, three meetings of two to four hours 
were held in each of the fifteen regions in the state to create interest in the 
newer mathematics content, build confidence in teachers’ ability to teach 
the newer mathematics, and stimulate in-service education study groups and 
courses within school systems. 

In Texas, teams made up of a mathematics consultant from the Texas 
Education Agency and an administrator from the local school system held 
one-day meetings over the state to distribute materials, including a pro- 
grammed textbook for self-directed study and sets of projectuals for an 
overhead projector. The morning session was spent in presenting general 
information on newer mathematics and approaches to teaching. Afternoon 
sessions of one-and-a-half hours were devoted to sectional meetings. The 
series of meetings was sponsored by NDEA Title III funds and by the Texas 
Education Agency. 

The Idaho State Supervisor of Mathematics enlisted consultants from 
several sources to hold orientation conferences in sufficient number to be 
within reach of all elementary school teachers in the state. These were sec- 
tion meetings held in connection with district meetings of the fall State 
Teachers’ Convention. 

The NCTM In»Service Education Committee has a project under way 
to hold one or more orientation conferences on elementary school mathe- 
matics in sparsely populated areas. From the pilot conferences, guidelines 
will be developed for the use of others. 

Personnel from the U.S. Office of Education have assisted in conducting 
orientation conferences. Outlines and sample items from work sheets have 

10 




Types of In-Service Education 



been used as the basis for two or more sessions with teachers of primary 
and intermediate grades who w'ere beginning a study of the more recent 
trends in elementary school mathematics." Newer approaches to basic topics 
of regular mathematics programs and some of the concepts of newer pro- 
grams were highlighted. 

Many publishers of mathematics textbooks have conducted, or cooperated 
in conducting, orientation conferences in mathematics for administrators, 
elementary school teachers, and prospective in-service education leaders. In 
some cases, a registration fee has been charged to cover expenses. 

Of particular importance, because of their availability to many teachers, 
are the conferences or meetings conducted by local, state, and national 
mathematics organizations. At these meetings there is a variety of 
presentations, including lectures, panels, discussion groups, and demonstra- 
tion classes. These differ slightly from the rather narrowly structured ori- 
entation conference in that the topics presented at the meetings usually cover 
the entire spectrum of elementary and secondary school mathematics teach- 
ing. Meetings such as these last from one day to three days. Sometimes 
a nominal registration fee is charged. 

The National Council of Teachers of Mathematics and its Affiliated Groups 
have been most active in this area. The NCTM conducts a national meeting 
each spring and several regional meetings, each of which serves a several- 
state area. The NCTM, through its Committee on Affiliated Groups, has sup- 
ported state mathematics organizations in conducting meetings that serve an 
entire state or some portion of a state. 

Short-Term Workshops and Institutes 

These workshops differ from the orientation conference in that they are 
more highly structured and cover a longer period of time. In general, the 
programs described here are noncredit programs, but a certificate of par- 
ticipation issued to each member is recognized by the school system as evi- 
dence of professional growth for which professional credit may be given. 
Specific examples of short-term workshops follow: 

The Cincinnati, Ohio, public school system sponsored a leadership con- 
ference for principals and supervisors immediately following the close of 
the school year. The purpose of the conference was to determine the direc- 
tion mathematics should take. Emphasis was placed on mathematical strands 
to be developed in the elementary grades and on teaching techniques. Offer- 
ings included addresses by visiting personnel, with implications drawn by 
local school supervisors responsible for the mathematics program; a panel 

7 Work sheets developed by Edwina Deans and Veryl Schult, mathematics specialists, U.S. 
Office of Education, for use in short-term workshops and institutes. 
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of principals on current developments and future plans; and clinic sessions 
to explore specific problems in greater depth. 

Over sixty schools took part in the Fresno County, California, three- 
day in-service workshop for teachers of Grades K-8 which was held just 
prior to the beginning of school in the fall of 1964. Except for an intro- 
ductory session, groups of teachers of Grades K-3, 4-6, and 7—8 met sepa- 
rately. Each group had a mathematics consultant. Many teachers gave 
classroom demonstrations for small groups of their peers at each of the 
primary-grade levels. Intermediate-grade teachers received instruction by 
means of closed-circuit television, with teachers serving as discussion leaders 
after the presentation by the consultant. Outlines and sets of problems were 
developed for each of the topics considered. 

For two summers a one-week mathematics institute has been held for ele- 
mentary school personnel in Connecticut. The institute is sponsored by the 
Associated Teachers of Mathematics in Connecticut (ATOMIC), an affiliate 
of NCTM, and by the state department of education. The institute program 
consists of general lectures, group discussions, classes on special topics, 
problem clinics, and demonstrations with children. This institute draws 
heavily on talent within the state for leadership, using persons from outside 
the state as guest lecturers. In subsequent summers the institute will be 
moved to different locations in the state in order to reach more teachers. 

The state department of education in Louisiana sponsored a three-day 
conference on the new approach to mathematics for all general supervisors 
in the state. Addresses by keynote speakers were followed by panels and 
small group meetings. 

The Maryland State Department of Education and a local school system 
jointly sponsored a two-week workshop for supervisors and administrative 
personnel to acquaint them with new ideas and directions in mathematics 
education at the elementary level. Research, teaching procedures, and ma- 
terials of instruction were emphasized. The program featured lectures by 
leaders from experimental projects, demonstrations with children, and study- 
discussion groups. The superintendent and four representatives from each 
district in the state attended. 

The two-week elementary mathematics workshop held at the Pennsyl- 
vania State University by the department of elementary education during 
the summer of 1963 will serve as an illustration of the short-term workshop 
offered by universities and colleges, which is available in increasing numbers 
to elementary school teachers. Offerings included general lectures by visit- 
ing professors, films on the newer mathematics, observation of demonstra- 
tion classes of primary- or intermediate-grade children, and discussion 
periods and work sessions. Principals and elementary school teachers par- 
ticipated. 
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DIRECTED LONG TERM STUDY 

Long-term study of one-half a semester, a semester, a year, or even two 
years is the most beneficial type of in-service education for improving 
mathematics instruction in the elementary grades. These studies may be 
conducted under (1) the local system’s sponsorship, (2) state and local joint 
sponsorship, or (3) national, state, and local joint sponsorship. Although 
these types have many common characteristics, examples of the three cate- 
gories will be presented separately. 

Locally Sponsored Study 

Locally sponsored workshops are those that are supported financially and 
conducted by the local school system. While at times the local system may 
bring in outside consultants and seek advice from state mathematics super- 
visors or local college or university personnel, the responsibility for develop- 
ing the program, planning and organizing the in-service work, and following 
through is accepted by the school system. 

The following examples of programs illustrate the variety of ways in which 
in-service needs have been met by school systems of different sizes and types, 
such as a small rural town, a large city, a suburban area, and a county sys- 
tem. In general, the purpose of these programs was to prepare teachers to 
teach newer mathematics by increasing their mathematics background and 
improving their methods of instruction. 

In Greenwood, Delaware, a rural district of approximately ten ele- 
mentary school teachers, a secondary school mathematics teacher attended 
a two-week summer training session conducted by the state supervisor of 
mathematics. The training session was directed to demonstrating typical 
presentations with elementary school teachers and familiarizing the pro- 
spective leaders with elementary textbooks and programs. The secondary 
school teacher, in turn, presented fifteen weekly two-hour sessions after 
school. NDEA Title III funds were used in part to employ the secondary- 
school teacher as a state consultant to lead the in-service program. 

In Harrington, Delaware, the district’s thirty elementary teachers were 
given one hour of released time per week and used an hour of their own’ 
time to attend a series of fifteen two-hour sessions taught by the state super- 
visor of mathematics. 

In Seaford, Delaware, an elementary teacher with a substantial mathe- 
matics background was recommended by the district to attend a special 
training program for potential leaders that was conducted in a series of 
summer sessions held at the University of Delaware. He was later employed 
as leader of a series of eight two-hour seminars to supplement a television 
in-service series, “Sets and Systems.” 
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The Oxford, Pennsylvania, school system, with seventy-eight teachers in 
Grades 1—8 (48 of them in Grades 1—5), employed consultants from a neigh- 
boring institution, the University of Delaware, for a twenty-hour workshop, 
consisting of two five-hour sessions held on Professional Days and five ses- 
sions of two hours each, one hour during school time and one hour after 
school. The workshop was followed by a series of five one-hour presenta- 
tions by textbook representatives and a textbook selection by the faculty. 

District administrators felt the workshop provided a good overview for 
the faculty and took away apprehension among the teachers about the chang- 
ing curriculum, but also showed a need for strong leadership in the change- 
over. A classroom supervisor of mathematics was subsequently employed to 
provide this leadership. 

In Newport, Delaware, one district sponsored a two-week summer work- 
shop which two teachers from each grade were paid to attend. During the 
workshop, teachers were introduced to the mathematics involved through the 
Colonial filmstrips designed for leaching children. They also viewed the SRA 
films designed for in-service education of elementary school teachers. 
Finally, the workshop participants developed written materials to point out 
similarities and differences between the existing program and the emerging 
program. The materials were designed to assist teachers not in attendance 
in the summer session during the transition period in teaching children. 

A new series of textbooks was introduced the following year in Grades 
1 and 2. The leader of the workshop was a local elementary school teacher 
who had taken mathematics courses designed for elementary school teachers 
and who had made a study of elementary textbook series. A subsequent 
series of after-school sessions w'as conducted to familiarize the remaining 
teachers in Grades 1 and 2 with the content of the films and filmstrips. 

A year later an additional in-service series of fifteen two-hour sessions was 
conducted immediately after school hours by a mathematics supervisor from 
the State Department of Public Instruction. The series was designed to 
implement further a planned use of new textbooks in higher grades. 

Cincinnati, Ohio, a large city school system, uses a highly structured 
and diversified in-service education program to implement change in ele- 
mentary school mathematics. Salient features of the program are sum- 
marized below. 

A four-day institute is held each fall during the week before the opening 
of school. At this time, outside consultants assist in such areas as mathe- 
matical background, enrichment, remedial work, and methods and materials 
of instruction. Teachers’ participation is voluntary. 

A one-week workshop is held in June immediately following the close of 
school. This is directed by a visiting consultant approved by the University 
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of Cincinnati, which offers academic credit for the workshop. Members of 
the local supervisory staff assist the consultant. Emphasis has been given to 
challenging the most able children in primary- and intermediate-grade 
classes. 

A two-day workshop is held near the midyear for teachers participating in 
the experimental accelerated program. A consultant from outside the local 
system is used. Substitutes are hired for the participating teachers during the 
period of the workshop. 

During the course of the year certain individual schools or groups of 
schools provide workshops as specific needs are identified by teachers, prin- 
cipals, or supervisors. During the current year, one of these workshops in- 
cludes the principals and teachers of six schools within a particular geo- 
graphical area. 

Guided visiting days are planned, during which teachers see demonstra- 
tion lessons in the morning and participate in follow-up discussions in the 
afternoon. 

First-year teachers participate in regularly scheduled practicum sessions, 
with local supervisors serving as consultants. 

After-school telecasts are provided, dealing with such topics as number- 
line games, arithmetic with frames, physical representations as an aid to 
abstraction, use of textual materials, and providing for individual differences. 

Programs of the Mathematics Club of Greater Cincinnati are designed 
particularly for elementary school teachers. 

Special committees of teachers and others deal with such problems as 
establishing criteria and selecting basic texts, supplementary books, films, 
filmstrips, and other visual aids; developing the arithmetic section of cur- 
riculum bulletins for primary and intermediate grades; and preparing bul- 
letins relating to low achievers and to able learners. “Arithmetic Enrichment 
Ideas for Grades 1, 2, 3” and “Enrichment Ideas for Grades 4, 5, 6” were 
developed as an outgrowth of a June workshop. 

Enrichment telecasts for children have been prepared on topics such as 
“What Is a Set?” “Kinds of Sets,” “What Is a Subset?” “What Are the 
Uses of Zero?” “Let’s Look for Patterns,” “Union of Sets,” “Intersection of 
Sets,” “Prime and Composite Numbers,” “Different Names for the Same 
Number.” 

The city of Los Angeles has an in-service education plan directed toward 
the introduction of new textbooks into the system within one year. A series 
of study booklets for workshops to be held in individual schools is being 
prepared by an Elementary Mathematics, K-6, Committee to implement the 
long-range in-service plan of the city. Text materials in the adopted series 
will also be used as source materials. The first booklet presents an over- 
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view of newer mathematics for the elementary school. Two ways of imple- 
menting modern ideas in the classroom and suggested: (1) placing more 
emphasis on the structure of mathematics, and (2) bringing a more dynamic 
teaching approach to the subject.* The second booklet presents discussions 
of number systems, nur eration systems, teaching techniques, and mathe- 
matical terminology. 9 These are two of several booklets on modern ideas in 
elementary school mathematics to be prepared. 

Suggestions in these first two booklets are limited to those that do not 
require extensive in-service training. It is expected that the newer mathe- 
matics presented in these bulletins will be fused with the regular program 
during the year of study prior to the introduction of new textbooks into the 
system. Such topics as sets, mathematical sentences, geometry, and logic, 
which require more teacher background, will be developed in later bulletins. 
Workshops in the schools will be supp smented by a TV program. Later 
phases of the plan include study of the text materials selected and demon- 
stration lessons. 

The Phoenix, Arizona, public school system offered in-service education 
for teachers of Grades 1-8 that was planned, organized, and directed entirely 
by local school personnel. The purpose of the course was to provide teachers 
with an opportunity to become acquainted with the main themes in contempo- 
rary mathematics. Eight sections were set up, one for teachers of each 
grade. Approximately three out of four elementary school teachers in the 
system participated in the program. 

Three hours’ professional-growth credit was given to those teachers who 
met the requirements, which included attending at least sixteen sessions of 
two hours and forty minutes each and responsibility for homework assign- 
ments and tests administered. 

Brief surveys of the following areas provided the content for the course. 10 

Numeration 

Review of ancient systems of numeration and investigation of other 
number bases 

Sets and Set Notation 

A look at one of the most powerful ideas of modern mathematics, with 
emphasis on definition of set, operations with sets, and notation 



*> Implcmcntirq M- dcrn Mean in Elementary School Mathematics, Part I (“Overview Instruc- 
tional Bulletins,” No. EC-79 [Los Angeles, Calif.: Los Angeles City Schools, Division of In- 
structio ial Services, 1964]). 

o Interpreting Modern Ideas in Elementary School Mathematics (“Overview Instruction*! 
bulletins,” No. EC *78 [Los Angeles, Calif.: Los Angeles City Schools, Division of Instructional 
Services, 1964]). 

10 Information provided by C. B. Smith, director of curriculum, Scottsdale Public Schools, 
Phoenix*, Arizona. 
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Frame Arithmetic 

Equations, inequalities, and open sentences presented through the use 
of frames 

Structure of Mathematics 

Closure, commutative, associative, distributive, identity, and inverse 
properties studied in relation to the structure of groups, rings, and fields 

The Number Line and Coordinate Axis 

Fundamental operations taught through the use of the number line; 
graphing on the coordinate axis 

The Integers 

Operations and properties of the integers; primes and factoring 

The Rational Numbers 

Discussion of addition, multiplication, greatest common factor, lowest 
common denominator, and changing to simplest form 

Geometry and Measurement 

Investigation of properties of simple geometric figures; discussion of 
the arbitrary basis for measurement 

Ratio and Percent 

The concept of percent taught through the use of ratio 

Optional Topics 
Logic; probability 

Bucks County, Pennsylvania, a county school system of thirteen school 
districts and over a hundred elementary school teachers, saw the basic 
problem :n introducing a new mathematical program as a matter of chang- 
ing teachers’ attitudes. 11 Toward this goal there was much active involve- 
ment of the teachers in activities such as the following: meetings with admin- 
istrators of the thirteen districts; two-week workshops for teachers, with 
large-group lectures in the morning and small-group work in the afternoon to 
discuss manipulative and visual materials and to prepare classroom ma- 
terials; in-service workshops during the regular school year; and classroom 
demonstrations and informal discussions. During the process, leadership was 
given by supervisors and master teachers. Those who worked in the program 
concluded that changes take place when — 

1. Workshop supervisors plan for activities with those who participate. 

2. It is determined which factors hinder success and which facilitate it. 

3. Open communication lines are developed and maintained between 
teachers and leadership personnel. 



11 Betty Atwell Wright, “Anatomy of Change in Elementary School Mathematics ,' 99 The Arith 
mctic Teacher , X (March 1963), 158-61. 
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